DEVELOPER SUPPLYING CARTRIDGE, 
DEVELOPER RECEIVING CARTRIDGE, PROCESS CARTRIDGE, 
AND IMAGE FORMING APPARATUS 

FIELD OF THE INVENTION AND RELATED ART 

The present invention relates to an image 
forming apparatus such as a copying machine, a laser 
beam printer, an LED printer, a facsimile, and the 
like, a developer supplying cartridge removably 
installable in the main assembly of an image forming 
apparatus, and a cartridge such as a process cartridge 
which receives developer. 

An image forming apparatus, such as a copying 
machine, which employs an electrophotographic system 
has been employing a system in which an electrostatic 
latent image formed on a photosensitive member such as 
a photosensitive drum is visualized (developed) by 
adhering toner thereto with the use of a developing 
apparatus, and then is transferred onto a piece of 
recording medium, for example, a sheet of paper. 

Such an electrophotographic system is 
sometimes combined with a cartridge system in which a 
photosensitive member, a developing apparatus, and the 
like are integrated in the form of a cartridge 
removably installable in the main assembly of an image 
forming apparatus. According to a cartridge system, 
an image forming apparatus can be maintained by a user 
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him/herself without relying on a service person, 
dramatically improving operational efficiency. Thus, 
a cartridge system has come to be widely used. 

There are differences in durability among 
5 processing portions in a process cartridge. Thus, 
there are some designs which employ two separate 
process cartridges: a developer receiving cartridge 
which comprises a developing apparatus and receives 
developer, and a developer supplying cartridge, or a 

10 toner cartridge, which supplies the developer 

receiving cartridge with toner. A toner cartridge is 
provided with a toner discharging (supplying) hole 
through which developer is discharged, and a toner 
receiving cartridge, which hereinafter will be 

15 referred to as a process cartridge, and is provided 
with a toner receiving hole, through which developer 
is received. Toner is discharged (supplied) into a 
process cartridge by connecting the toner discharge 
hole to the toner receiving hole. This arrangement 

2 q which places two groups of components different in 

durability in two separate shells (cartridges) makes 
it possible to efficiently replace components, and 
also contributes to cost reduction and waste 
reduction. 

25 However, this design of using two independent 

cartridges, that is, a process cartridge and a toner 
cartridge, creates its own problems; for example, 
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toner scatters through the gap between two cartridges. 
Thus, an additional technology has been proposed, 
according to which a toner cartridge and a process 
cartridge are enabled to be removably positioned, 
5 independently from each other, in the main assembly of 
an image forming apparatus, with the toner discharging 
hole of a toner cartridge being provided with a 
shutter which shuts or opens the hole, whereas the 
toner receiving hole of a process cartridge is 

10 provided with a member for moving the shutter on the 
toner cartridge side. With this configuration, as 
both cartridges are inserted into the main assembly of 
an image forming apparatus, and are securely 
positioned therein, a projection of the shutter moving 

15 member engages in the groove of the shutter. In this 
state, as the lever of the shutter moving member is 
manually rotated, the shutter on the cartridge side is 
slid by a gear. 

The above described structural arrangement, 

20 however, also has a problem, that in order to connect 
the toner receiving hole to the toner discharging 
hole, a bothersome operation of manually rotating the 
lever must be performed. 



25 



SUMMARY OF THE INVENTION 

The primary object of the present invention 
is to provide a developer supplying cartridge, a 
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developer receiving cartridge, a process cartridge, 
and an image forming apparatus, which assure that the 
developer discharging hole of the developer supplying 
cartridge, and the developer receiving hole of the 
5 developer receiving cartridge, are easily and reliably 
connected to each other. 

Another object of the present invention is to 
provide a developer supplying cartridge, a developer 
receiving cartridge, a process cartridge, and an image 

10 forming apparatus, which prevent developer from 

scattering from the developer discharging hole of the 
developer supplying cartridge. 

Another object of the present invention is to 
provide a developer supplying cartridge, a developer 

15 receiving cartridge, a process cartridge, and an image 
forming apparatus, which are structured so that when 
the developer receiving cartridge or the process 
cartridge is not in the main assembly of the image 
forming apparatus, the developer discharging hole of 

20 the developer supplying cartridge remains closed with 
a shutter. 

Another object of the present invention is to 
provide a developer supplying cartridge, a developer 
receiving cartridge, a process cartridge, and an image 
25 forming apparatus, which assure that the shutter of 
the developer supplying cartridge can be reliably 
moved regardless of the order of the installation or 



removal of the two cartridges. 

Another object of the present invention is to 
provide a developer supplying cartridge, a developer 
receiving cartridge, a process cartridge, and an image 
forming apparatus, which are structured so that the 
movement of the shutter of the developer supplying 
cartridge is linked to the movement of the developer 
supplying cartridge and developer receiving cartridge 
relative to each other. 

These and other objects, features, and 
advantages of the present invention will become more 
apparent upon consideration of the following 
description of the preferred embodiments of the 
present invention, taken in conjunction with the 
accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a sectional view of an image 
forming apparatus in accordance with the present 
invention, and shows the general structure of the 
apparatus . 

Figure 2 is a perspective view of the image 
forming apparatus illustrated in Figure 1, and also 
shows the general structure of the apparatus. 

Figure 3 is an exploded view of the shutter 
in the top portion of the process cartridge, that is, 
a second shutter, and its adjacencies. 



Figure 4 is a sectional view of a toner 
cartridge in accordance with the present invention. 

Figure 5 is an exploded perspective view of 
the shutter in the toner cartridge, that is, a first 
shutter, in accordance with the present invention, and 
its adjacencies. 

Figure 6 is an exploded perspective view of 
the shutter in the process cartridge, that is, a 
second shutter, in accordance with the present 
invention, and its adjacencies. 

Figure 7 is an exploded perspective view of 
the shutter in the toner cartridge, that is, the first 
shutter, and its adjacencies, in accordance with the 
present invention . 

Figure 8 is a top view of the toner 
cartridge, which shows the consecutive positions of 
the first shutter in its movement. 

Figure 9 is a perspective view of the first 
shutter in a form different from the preceding one. 

Figure 10 is a perspective view of a 
combination of a process cartridge and a toner 
cartridge in accordance with the present invention, 
and shows a structural arrangement different from that 
in the preceding combination. 

Figure 11 is a perspective view of another 
combination of a process cartridge and a toner 
cartridge in accordance with the present invention, 



and shows a structural arrangement different from the 
preceding structural arrangements. 

Figure 12 is a schematic sectional view of a 
pivoting portion and its adjacencies, and shows the 
5 structures thereof - 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, an embodiment of the present 
invention, in the form of an image forming apparatus, 

10 will be described with reference to the appended 
drawings. This embodiment will be described with 
reference to an electrophotographic color printer. 
{General Structure} 

First, referring to Figure 1, the general 

15 structure of the image forming apparatus in accordance 
with the present invention will be described. The 
image forming apparatus illustrated in Figure 1 
comprises process cartridges la - Id, that is, 
developer receiving cartridges, which are removably 

20 installable, and toner cartridges 2a - 2d, that is, 

developer supplying cartridges, which store developer 
(hereinafter, "toner"). The process cartridges la - 
Id are provided with photosensitive drums 10a - lOd, 
charging apparatuses 12a - 12d, exposing apparatuses 

25 13a - 13d, and developing apparatuses 14a - 14d, 

correspondingly. The charging apparatuses 12a - 12d, 
exposing apparatuses 13a - 13d, and developing 



apparatuses 14a and 14d are distributed adjacent to 
the peripheral surface of photosensitive drums 10a - 
lOd in the circumferential direction of the drums 10a 
- lOd, correspondingly. Each process cartridge is 

5 removably installable in the main assembly of the 

image forming apparatus, independently from the other 
process cartridges and the toner cartridges, and each 
toner cartridge is removably installable in the main 
assembly of the image forming apparatus, independently 

10 from the other toner cartridges and the process 

cartridges. Each charging apparatus uniformly charges 
the peripheral surface of the correspondent 
photosensitive drum. Each exposing apparatus exposes 
the peripheral surface of the correspondent 

15 photosensitive drum with a laser beam modulated with 
image information. Each developing apparatus 
visualizes an electrostatic latent image formed on the 
correspondent photosensitive drum. The image forming 
apparatus is also provided with primary charging 

20 apparatuses 32a - 32d for transferring the toner image 
on the photosensitive drum to a transfer belt 31, 
which is a part of an intermediary transferring means 
3, and cleaning apparatuses 15a - 15d for recovering 
the toner remaining on the peripheral surface of the 

25 correspondent photosensitive drums. Each process 

cartridge is provided with a photosensitive drum, a 
charging apparatus, a developing apparatus, and a 



cleaning apparatus, A developing apparatus is 
provided with a developer bearing member disposed 
adjacent to the hole of the developer container, and 
develops an electrostatic latent image formed on the 
photosensitive drum with the use of developer borne on 
the developer bearing member. 

Placed in contact with or adjacent to the 
intermediary transferring means 3 are a secondary 
transferring apparatus 33 for transferring the toner 
image, which has been transferred onto the transfer 
belt 31, onto a piece of transfer medium P, for 
example, an intermediary transferring means, a 
cleaning apparatus 34 for recovering the toner 
remaining on the transfer belt 34, a fixing apparatus 
40 for performing a fixing operation, a pair of 
discharge rollers 41 for discharging the piece of 
transfer medium P after the fixation of the toner 
image, and a delivery tray 42 in which the discharged 
piece of transfer medium P accumulates. 

The toner storing portions 21a - 21d, which 
are developer storing portions, store toner, that is, 
developer. As a toner supplying signal is sent from 
an unil lust rated toner amount detecting means of the 
developing apparatus, toner supplying screws 22a - 22d 
rotate to supply the correspondent process cartridges 
la - Id with toner. 

The pieces of the aforementioned transfer 
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medium P are placed in layers in a feeder cassette 51 , 
and are fed out of the feeder cassette 51 one by one 
while being separated from the following sheets, 
conveyed by pairs of conveyer rollers 53 to a pair of 
5 registration rollers 54, and further conveyed in 

synchronism with the formation of the toner image on 
the photosensitive drums 10a - lOd. Although only a 
single feeder cassette is shown in Figure 1, the image 
forming apparatus may comprise two or more feeder 

10 cassettes so that pieces of transferring medium P 

different in size or the direction in which they are 
placed can be stored to enable a user to choose the 
desired transfer medium P. The image formation 
process in the above described electrophotographic 

15 color printer structured as described above is the 
same as that employed by a known conventional image 
forming apparatus . 

Figure 2 is a schematic perspective view of 
the image forming apparatus in this embodiment. In 

20 Figure 2, Figure 2 (a) shows the image forming 
apparatus, the front cover 35 of which is open. 
Figure 2 (b) shows the image forming apparatus, from 
which the process cartridge lb and toner cartridge 2d 
have been drawn out halfway, and depicts how the 

25 process cartridges la - Id and toner cartridges 2a - 
2d might look while they are installed or removed. 
The process cartridges la - Id and toner cartridges 
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2a - 2d are removably installed in the main assembly 
of the image forming apparatus, along unil lust rated 
"guide rails in the direction of the Y axis in Figure 
2(b). 

5 Figure 3 is a perspective view of the second 

shutter and its adjacencies in the top portion of each 
process cartridge. As shown in Figure 3, each process 
cartridge 1 is provided with a toner receiving hole 
16, which is a hole located in the top wall of the 

10 process cartridge shell 11, and through which toner is 
supplied into the developing apparatus. The process 
cartridge 1 is also provided with a second shutter 18, 
which is positioned to block or unblock the toner 
receiving hole 16, being enabled to rotate 

15 approximately 90°. The second shutter 18 is 

approximately round, and has a hole 18a, a slot 18b, 
and a center hole 18c. The center of the center hole 
18c coincides with the rotational axis of the second 
shutter 18. The apparatus main assembly is provided 

20 with a projection 36, which is positioned so that it 

engages or disengages into or from the slot 18b in the 
direction in which the process cartridge is inserted 
into or removed from the apparatus main assembly. The 
process cartridge 1 is also provided with a first 

25 shutter cover 19, which is positioned on the outward 
side of the shutter 18, and has a hole 19a and two 
cylindrical projections 19b and 19c. 
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Further, each process cartridge is provided 
with a groove 17, which is in the top surface of the 
process cartridge shell, and in which the projection 
36 fits to guide the process cartridge during the 
5 insertion or removal of the process cartridge 1- This 
arrangement reduces the amount of deviation of the 
process cartridge 1 and the projection 36 relative 
to each other in the lateral direction (direction 
of the axis X). Figure 3 shows that the toner 

10 receiving hole 16 and the hole 18a of the second 

shutter 18 are not in alignment with each other; in 
other words, the toner receiving hole is blocked with 
the shutter 18. 

Figure 4 is a vertical section of the toner 

15 cartridge 2 at a plane which is perpendicular to axis 
Y . It shows the cross sections of the toner 
discharging hole 23 and its adjacencies. Placed below 
the toner storing portion 21 is a toner supplying 
screw 22, and rotational ly supported in the 

20 approximate center portion of the toner storing 
portion 21 is a stirring/conveying member 24 for 
efficiently sending the toner to the toner supplying 
screw 22. At the bottom end of the toner discharging 
hole 23, a rotational shutter 27, that is, a first 

25 shutter, is located, which is rotationally supported 
by a first shutter supporting portion 28, 
approximately in parallel to the bottom wall 26 of the 
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toner containing portion 21. 

Figure 5 is an exploded perspective view of 
the first shutter 27 and its adjacencies. The first 
shutter 27 is approximately circular, and has a hole 
5 27a in the center. The shaft 28a of the first shutter 
supporting member 28 engages in this center hole 27a, 
allowing the first shutter 27 to rotate about the 
shaft 28a. The first shutter 27 is provided with four 
slots 27b separated by 90° from the adjacent slots. 

10 It is also provided with two holes 27c separated from 
each other by 180°. 

Here, the description of the sealing member 
for preventing toner from scattering will be omitted. 
However, the gaps between the second shutter 18 and 

15 second shutter cover 19 and between the first shutter 
27 and first shutter supporting member 28 may be 
better sealed by packing foamed urethane, felt, or the 
like, into the gaps. 

(Operation for Installing or Removing Process 

20 Cartridge) 

Next, the operation for installing the 
process cartridge 1, structured as described above, 
into or from the apparatus main assembly will be 
described- The description will be given with 

25 reference to Figure 6, which is an exploded 

perspective view of the second shutter, that is, the 
shutter on the process cartridge side, and its 



adjacencies. When the process cartridge 1 is outside 
the apparatus main assembly, the second shutter 18 is 
positioned at the angle indicated by the double dot 
chain line in Figure 6, and the hole 18a is not 
aligned with the toner receiving hole 16, being 
therefore blocked. 

As the process cartridge 1 is inserted into 
the apparatus main assembly, that is, as the process 
cartridge 1 is moved in the direction of axis Y in 
Figure 2 (b), the second shutter 18 moves, along with 
the main structure of the process cartridge 1, in the 
direction indicated by an arrow mark A. As a result, 
the projection 36 of the apparatus main assembly 
engages into the slot 18b, causing the shutter 18 to 
rotate 90° in the direction indicated by an arrow mark 
B as shown by the solid line in the drawing. 
Consequently, the hole 18a becomes aligned with the 
toner receiving hole 16, creating an unblocked passage 
between the two cartridges. 

On the other hand, as the process cartridge 1 
is removed from the apparatus main assembly, the 
second shutter 18 moves, along with the main structure 
of the process cartridge 1, in the direction opposite 
to the direction of the arrow mark A, being therefore 
rotated by 90° in the direction opposite to the 
direction of the arrow mark B, that is, the direction 
opposite to the direction in which it is rotated 
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during its installation, by the projection 36. 
Consequent ly, the toner receiving hole 16 is blocked. 
In other words, the unblocking or blocking of the 
toner receiving hole 16 is directly linked to the 
5 movement of the process cartridge 1 while the process 
cartridge 1 is inserted into, or pulled out of, the 
apparatus main assembly. 

(Operation for Installing or Removing Toner Cartridge) 
Next, the operation for installing, or 

10 removing, the toner cartridge 2 structured as 

described above into, or from, the apparatus main 
assembly will be described. The description will be 
given with reference to Figure 7, which is an exploded 
perspective view of the first shutter, that is, the 

15 shutter on the toner cartridge side, and its 

adjacencies. When the toner cartridge 2 is outside 
the apparatus main assembly, the first shutter 27 is 
positioned at the angle indicated by the double dot 
chain line in Figure 7. In other words, the hole 27c 

20 is not in alignment with the toner discharging hole 
23, and therefore, the toner discharging hole 23 is 
blocked. 

First, the movement of the first shutter 27 
when the process cartridge 1 is already in the 
25 apparatus main assembly will be described. As the 

toner cartridge 2 is inserted into the apparatus main 
assembly, that is, as the toner cartridge 2 is moved 
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in the direction of the Y axis in Figure 2 (b), the 
toner cartridge 2 approaches the process cartridge 1; 
"the two cartridges move toward each other in relative 
terms. The first shutter 27 moves in the direction 
5 indicated by an arrow mark C. As a result, the 
projection 19b, that is, the force applying first 
portion of the shutter cover 19 engages into the slot 
27b as the force receiving portion, causing the first 
shutter 27 to rotate 90° in the direction indicated by 

10 an arrow mark D as shown by the solid line in the 

drawing. Consequently, the hole 27c becomes aligned 
with the toner discharging hole 23, creating an 
unblocked passage between the two cartridges. Figure 
8 is a plan view of the top surface of the first 

15 shutter 27 and its adjacencies, showing the 

consecutive positions of the first shutter 27. As the 
first shutter 27 moves in the direction of the arrow 
mark C, the projection 19b engages into the slot 27b, 
causing the hole 27c to move to the position of the 

20 toner discharge hole 23. 

The slot 27b is open at both the top and 
bottom sides (in terms of the vertical direction of 
the drawing). However, a plate 29 may be placed in a 
manner to cover the top side of the slot 27b as shown 

25 in Figure 9. With this provision of the plate 29, 
toner is prevented from falling and soiling the top 
surface of the process cartridge 1, and also from 
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adhering to the adjacencies of the slot 27b, while the 
slot 27b passes the underside of the toner discharge 
hole 23. In other words, the provision of the plate 
29 further reduces the scattering of toner. 
5 As for the operation for removing the toner 

cartridge 2 from the apparatus main assembly which is 
holding both the process cartridge 1 and toner 
cartridge 2, as the toner cartridge 2 is pulled, the 
first shutter 27 moves in the direction opposite to 

10 the direction of the arrow mark C, while being rotated 
90° by the projection 19b of the first shutter cover 
19 in the direction opposite to the direction of the 
arrow mark D, that is, the direction in which it is 
rotated during its insertion. Consequently, the toner 

15 discharge hole 23 is blocked. In other words, as the 
two cartridges move away from each other in relative 
terms, force is applied to the first shutter 27 by the 
projection 19b in the direction to block the toner 
discharging hole 23. 

20 Next, an operation in which the process 

cartridge 1 is not installed ahead of the toner 
cartridge 2, that is, an operation in which the 
process cartridge 1 is installed after the 
installation of the toner cartridge 2, will be 

25 described. 

When the toner cartridge 2 is inserted into 
the apparatus main assembly ahead of the process 
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cart ridge 1, the first shutter 27 does not come into 
contact with the projection 19b for rotating the first 
shutter 27 , and therefore, it remains in the closed 
position, in the main assembly. As the process 
5 cartridge 1 is inserted into the main assembly in this 
state, that is, the state in which the toner cartridge 
2, the shutter 27 of which is in the closed position, 
is already in the main assembly, the projection 19c, 
that is, the force applying second portion, of the 

10 second shutter cover 19, engages into the slot 27b as 
the force receiving portion, causing the first shutter 
27 to rotate 90° . As a result, the hole 27c aligns 
with the toner receiving hole 23, creating an 
unblocked passage between the two cartridges. When 

15 the procfess cartridge 1 is removed from the apparatus 
main assembly when the toner cartridge 2 is left in 
the apparatus main assembly, an operation reversal to 
the above described operation is carried out, blocking 
the toner discharging hole 23. In other words, the 

20 unblocking of the toner discharging hole 23 by the 

shutter 27 is directly linked to the movement of the 
toner cartridge 2 and process cartridge 1 toward each 
other in relative terms, and the blocking of the toner 
discharging hole 23 is directly linked to the movement 

25 of the toner cartridge 2 and process cartridge 1 away 
from each other in relative terms. 
(Structure for Connecting Two Cartridges) 
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As described above, the opening or closing of 
the first shutter 27 is linked to the movement of the 
process cartridge 1 and toner cartridge 2 relative to 
each other in the direction (direction of axis Y) in 
5 which the process cartridge 1 or toner cartridge 2 is 
installed into, or removed from, the apparatus main 
assembly. Thus, the process cartridge 1 and toner 
cartridge 2 may be provided with a pair of grooves 55 
as guiding portions, and a pair of ribs 56 as portions 

10 to be guided, respectively, so that the two cartridges 
are allowed to move only in the direction (direction 
of axis Y) in which they are installed into or removed 
from the apparatus main assembly. Engaging the ribs 
56 into the grooves 55 prevents the two cartridges 

15 from separating in the vertical direction (direction 
of axis Z), which in turn makes it impossible to 
separate the process cartridge 1 and toner cartridge 
2 from each other unless the two cartridges are 
moved relative to each other in the direction in which 

20 they are installed or removed, that is, unless the 
first shutter 27 is blocking the toner discharging 
hole 23. 

Further, the ribs 56 and 58 of the toner 
cartridge 1 and process cartridge 2, that is, the 
25 portions by which the process cartridge 1 and toner 
cartridge 2 are guided when the process cartridge 1 
and toner cartridge 2 are installed into the apparatus 
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main assembly, respectively, may be provided with ribs 
57 and 59, so that it is prevented by a pivoting 
member 60 as a removal controlling means illustrated 
in Figure 12 for the two cartridges to be removed at 
5 the same time. 

More specifically, the pivoting member 60 is 
pivotally supported by the apparatus main assembly, 
and its widest portion in terms of the vertical 
direction of the drawing is rendered wider than the 

10 gap between the ribs 57 and 59 as shown in Figure 12 
(b). Thus, as the toner cartridge 2 is moved in the 
direction of an arrow mark E, the pivoting member is 
pressed down by the rib 59 of the toner cartridge 2, 
preventing thereby the rib 57 of the process cartridge 

15 1 from moving in the direction of the arrow mark E. 

As a result, the process cartridge 1 is prevented from 
moving in the direction of the arrow mark E. 

Since the first shutter 27 is provided with 
two holes 27c as described above, it is assured, 

20 regardless of the order in which the toner cartridge 2 
and process cartridge 1 are installed or removed, that 
the first shutter 27 blocks the toner discharging hole 
23 when the toner cartridge 2 or process cartridge 1 
is removed from the apparatus main assembly. Further, 

25 the toner discharging hole 23 can be unblocked or 
blocked simply by the insertion or pulling, 
respectively, of the toner cartridge 2 into or out of 
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the main assembly. 

This embodiment of the present invention was 
""described with reference to an electrophotographic 
color printer which employs four process cartridges 1 
5 and four toner cartridges 2. However, the application 
of the present invention is not limited to such an 
image forming apparatus. For example, the application 
of the present invention to a monochromatic image 
forming apparatus also produces the same effects; in 

10 other words, the shutter for the toner discharge hole 
of the toner cartridge can be closed automatically 
simply by the movement of the process cartridge or 
toner cartridge which occurs during the installation 
or removal of the former or latter, that is, without 

15 the need for manually operating a lever or the like. 
Since the shutters are opened or closed by the 
movement of the cartridges which occurs during their 
installation or removal, without relying upon a 
pressure generating means such as a spring, the 

20 shutters are reliably opened or closed. It should be 
noted here that the aforementioned developer receiving 
cartridge may be such a developing cartridge that is 
not provided with a photosensitive member, a charging 
apparatus, and a cleaning apparatus. 

25 While the invention has been described with 

reference to the structures disclosed herein, it is 
not confined to the details set forth, and this 
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application is intended to cover such modifications or 
changes as may come within the purposes of the 
improvements or the scope of the following claims. 
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